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(57) ABSTRACT 

A chemical amplification type positive resist composition is 
provided, comprising a resin which has at least one poly- 
merization unit selected from a polymerization unit of 
3-hydroxy-l-adamantyl acrylate and a polymerization unit 
of 3,5-dihydroxy-l-adamantyl (metb)acrylate, a polymer- 
ization unit of hydroxystyrene and a polymerization unit 
having a group unstable to an acid, is itself insoluble or 
poorly soluble in an alkali but becomes alkali-soluble after 
said group unstable to an acid is dissociated by the action of 
an acid; and an acid generator, the composition being 
excellent in various abilities such as sensitivity, resolution, 
heat resistance, film retention ratio, applicability, exposure 
clearance, dry etching resistance and the like, particularly 
having further improved resolution and exposure clearance. 
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CHEMICAL AMPLIFICATION TYPE POSITIVE 
RESIST COMPOSITION 

TECHNICAL FIELD 

[0001] The present invention relates to a resist composi- 
tion suitable for lithography and the like acting by high 
energy radiation such as far ultraviolet ray (including exci- 
mer laser and the like), electron beam, X ray and emittine 
light. & 

BACKGROUND ART 

[<N)02] Recently, by increased integration of integrated 
circuits, submicron pattern formation is required. Particu- 
larly, lithography using excimer laser from krypton fluoride 
(KrF) or argon fluoride (ArF) is paid to attention since it 
enables production of 64 M DRAM to 1 G DRAM. As the 
resist suitable for such excimer laser liphoraphy process, a 
so-called chemical amplification type resist utilizing an acid 
catalyst and a chemical amplification effect is being adopted. 
When a chemical amplification type resist is used, an acid 
generated from an acid generator at irradiated part is diffused 
in the subsequent heat treatment (post exposure bake: here- 
inafter, abbreviated as PEB in some cases), and the solubility 
of the irradiated part in an alkali developer is changed by a 
reaction using the resulted acid as a catalyst, thus, a positive 
or negative pattern is obtained. 

[0003] For providing a chemical amplification type posi- 
tive resist, particularly, a positive resist for KrF excimer 
laser lithography, a poly(hydroxystyrene)-based resin in 
which a part of phenolic hydroxyl groups is protected by a 
group dissociating by the action of an acid is often used in 
combination with an acid generator. As such a group disso- 
ciating by the action of an acid, those forming an acetal type 
bond with an oxygen atom derived from a phenolic hydroxyl 
group, for example, those having a structure in. which 
tetrahydro-2-pyranyl, tetrahydro-2-furyl or 1-ethoxyethyl is 
bonded to an oxygen atom, are paid to attention, from the 
standpoints of resolution, sensitivity and the like. However, 
there is a limitation on resolution even if such a resin is used. 

[0004] Further, in pattern formation by photolithography, 
in general, the finished size of a resist pattern tends to vary 
depending on variation of exposure amount, and exposure 
latitude (also called exposure margin) is small. Thus, in 
conventionally known resist compositions, resolution, sen- 
sitivity, exposure clearance and the like are limited. Further, 
for production of an integrated circuit, dry etching is con- 
ducted using a resist pattern formed by photolithography as 
a mask. Therefore, the resist used in this is required to have 
also heat resistance and dry etching resistance. 

[0005] The object of the present invention is to provide a 
chemical amplification type positive resist composition 
excellent in various abilities such as sensitivity, resolution, 
heat resistance, film thickness after development at unex- 
posed area, applicability, exposure clearance, dry etching 
resistance and the like, particularly, having further improved 
resolution and exposure clearance. 

[0006] The present inventors have intensively studied for 
attaining such an object, and resultantly found that excellent 
abilities are obtained by using at least one hydroxystyrene- 
based copolymer selected from 3-hydroxy-l-adamantyl 
acrylate and 3,5-dihydroxy-l-adamantyl (meth)acrylate, as a 



resin component of a chemical amplification type positive 
resist, completing the present invention. 

SUMMARY OF THE INVENTION 

[0007] Namely, the present invention provides a chemical 
amplification type positive resist composition comprising a 
resin which has at least one polymerization unit selected 
from a polymerization unit of 3-hydroxy-l-adamantyl acry- 
late and a polymerization unit of 3,5-dmydroxy-l-adamantyl 
(meth)acrylate, a polymerization unit of hydroxystyrene, 
and a polymerization unit having a group unstable to an acid* 
and is itself insoluble or poorly soluble in an alkali but 
becomes alkali-soluble after the above-mentioned group 
unstable to an acid is dissociated by the action of an acid; 
and an acid generator. 

[0008] The resin component which is a main component in 
the resist composition of the present invention is itself 
insoluble or poorly soluble in an alkali but becomes alkali- 
soluble by causing a chemical change by the action of an 
acid, and has essentially at least two polymerization units; a 
polymerization unit of hydroxystyrene and at least one 
polymerization unit selected from a polymerization unit of 
3-hydroxy-l-adamantyl acrylate and a polymerization unit 
of 3,5-dihydroxy-l-adamantyl (meth)acrylate. These poly- 
merization units are formed by opening of a double bond at 
a styrene part and a double bond at a (meth) acrylic acid part, 
and can be represented by the following formulae (I) and 
(Ila) to (lie), respectively 
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-continued 




[0009] Id a hydroxystyrene unit of the formula (I), a 
positional relation between a hydroxyl group and a vinyl 
group is not particularly restricted, however, p-hydroxysty- 
rene is generally used. 

[0010] Though this resin is itself insoluble or poorly 
soluble in an alkali, it has a polymerization unit having a 
group unstable to an acid to become alkali-soluble by 
causing a chemical change by the action of an acid. The 
group unstable to an acid is usually introduced in a resin, in 
the form of protection of an alkali-soluble group such as a 
hydroxyl group, carboxyl group and the like. As such a 
group unstable to an acid for protecting an alkali -soluble 
group, specifically exemplified are tert-butyl, tert-butoxy- 
carbonyl, acetal-based groups of the following formula (III) 



CH — o — R 2 



toxyethyl, 1-isopropoxyethyi, 1-ethoxypropyl and the like 
are preferable. Examples of the 2-alkyl-2-adamantyl of the 
formula (IV) include 2-methyl-2-adamantyl, 2-ethyl-2-ada- 
mantyl and the like. 

[0014] In the above-mentioned groups unstable to an acid, 
tert-butoxycarbonyl is usually substituted on a hydroxyl 
group, and 2-alkyl-2-adamantyl of the formula (IV) is usu- 
ally substituted on a carboxyl group. Other tert-butyl and 
acetal-based groups of the formula (III) can be substituted 
on any of a hydroxyl group and a carboxyl group. 

[0015] The resist for KrF excimer laser exposure is gen- 
erally in the form in which a group unstable to an acid 
protects a hydroxyl group in a hydroxystyrene unit, as 
describe above. Then, such a unit in which an acid-unstable 
group is bonded to a hydroxyl group in a hydroxystyrene 
unit can be represented by the following formula (V). 




[0016] In the formula. Q represents a group unstable to an 
acid. As Q. in this formula, specifically listed are tert-butyl, 
tert-butoxycarbonyl, acetal-based groups of the above-men- 
tioned formula (III), and the like of them, acetal-based 
groups of the above-mentioned formula 011) are preferable. 
In this preferable embodiment, the polymerization unit can 
be represented by the following formula (VI). 



[0011] (wherein, R 1 represents an alkyl having 1 to 4 
carbon atoms, R 2 represents an alkyl having 1 to 6 carbon 
atoms or a cycloalkyl having 5 to 7 carbon atoms, or R 1 and 
R 2 together form a trimethylene chain or a tetramethylene 
chain.), 2-alkyl-2-adamantyl of the following formula (IV) 




[0012] (wherein, R 4 represents an alkyl having 1 to 4 
carbon atoms), and the like. These groups shall be substi- 
tuted for hydrogen on a hydroxyl group or hydrogen on a 
carboxyl group. 

[0013] Examples of the acetal-based group of the formula 
(III) suitably include tetrahydro-2-furyl, tetrahydro-2-pyra- 
nyl, 1-ethoxyethyl, 1-isopropoxyethyl, 1-isobutoxyethyl, 
1-ethoxypropyl, l-ethoxy-2-methylpropyl, 1-cyclohexy- 
loxyethyl and the like, and of them, 1-ethoxyethyl, 1-isobu- 




[0017] In the formula, R 1 and R 2 are as defined previously 
in the formula (HI). Of them, preferably, R 1 represents an 
alkyl having 1 to 4 carbon atoms and R 2 represent an alkyl 
having 1 to 6 carbon atoms or a cycloalkyl having 5 to 7 
carbon atoms, in the formula (111) or (VI). 

[0018] The resin which has at least one polymerization 
unit selected from a polymerization unit of 3-hydroxy-l- 
adamantyl acrylate and a polymerization unit of 3,5-diby- 
droxy-l-adamantyl (meth)acrylate, a polymerization unit of 
hydroxystyrene and a polymerization unit having a group 
unstable to an acid as described above can be produced as 
described below, for example. First, when the group unstable 
to an acid is tert-butyl and it is substituted on a hydroxyl 
group in hydroxystyrene, tert-butoxystyrene and at least one 
selected from 3-hydroxy-l-adamantyl acrylate and 3,5-di- 
hydroxy-l-adamantyl (meth)acrylate are copolymerized 
according to an ordinary method, then, hydrolyzed appro- 
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priately to substitute a part of tert-butoxy groups by a 
hydroxyl group, thus, the above-mentioned cab be produced. 
Further, when the group unstable to an acid is tert-butoxy- 
carbonyl and it is substituted on a hydroxyl group in 
hydroxystyrene, a copolymer of hydroxystyrene and at least 
one selected from 3-bydroxy-l-adamantyl acrylate and 3,5- 
dihydroxy-l-adamantyl (meth)acrylate is reacted with di- 
tert-butyl dicarbonate, thus, the above-mentioned cab be 
produced. 

[0019] Next, when the group unstable to an acid is an 
acetal-based group of the above-mentioned formula (III) and 
it is substituted on a hydroxyl group in hydroxystyrene, a 
copolymer of hydroxystyrene and at least one selected from 
3-hydroxy-l-adamantyl acrylate and 3,5-dihydroxy-l-ada- 
mantyl (meth)acrylate is reacted with an unsaturated ether 
compound of the following formula (Ilia) 



[0020] (wherein, R 2 is as defined previously, R 4 and R 5 
represent, mutually independently, hydrogen or alkyl, and 
the total carbon number of them is 0 to 3 or, R s represents 
hydrogen, and R 2 and R 4 together form a trimethylene chain 
or tetrametbylene chain), thus, the above-mentioned cab be 
produced. 

[0021] On the other hand, when the group unstable to an 
acid is tert-butyl, acetal-based group of the formula (III), 
2-alkyl-2-adamantyl of the formula (IV) or the like and it is 
substituted on a carboxyl group, usually, an unsaturated 
compound in which such a group forms a carboxylate is 
copolymerized with hydroxystyrene and at least one selected 
from 3-hydroxy-l-adamantyl acrylate and 3,5-dihydroxy-l- 
adamantyl (melh)acryiate, thus, the above-mentioned cab be 
produced. As the unsaturated compound in which a group 
unstable to an acid forms a carboxylate, listed are unsatur- 
ated aliphatic carboxylates such as acrylates and methacry- 
lates, unsaturated alicyclic carboxylates such as norbomen- 
ecarboxylate, tricyclodecenecarboxylate, 
tetracyclodecenecarboxylate, and the like. 

[0022] Copolymerization using hydroxystyrene or tert- 
butoxystyrene, and at least one selected from 3-hydroxy-l- 
adamantyl acrylate and 3,5-dihydroxy-l-adamantyl (meth- 
)acrylate, and in some cases, further, monomers having a 
group unstable to an acid and/or other monomers, can be 
conducted according to an ordinary method. For example, 
raw material monomers are dissolved in a suitable solvent, 
to this is added a polymerization initiator to initiate poly- 
merization, and the reaction is allowed to continue under 
heat or heat removal. As the reaction solvent, alcohols such 
as methanol, ethanol, 2,-propanol and tert-butanol, aromatic 
hydrocarbons such as benzene, toluene and xylene, ethers 
such as tetrahydrofuran, 1,4-dioxane and the like can be 
used. As the polymerization initiator, azo compounds such 
as 2,2'-azobis(isobutyronitrile) and dimethyl 2,2'-azobis(2- 
methyl propionate), peroxides such as benzoyl peroxide and 
tert-butyl peroxide, redox-based initiators such as hydrogen 
peroxide/ferrous salt and benzoyl peroxide/dimethylaniline, 
metal alkylated compounds such as butyllithium and triethy- 
laluminum, and the like can be used. 



[0023] When tert-butoxystyrene is used as a raw material 
monomer, a copolymer is dissolved in a hydrophilic solvent, 
and heated under acidity, to hydrolyze a tert-butoxy group in 
the copolymer, obtaining a copolymer comprising at least 
one selected from hydroxystyrene/3-hydroxy-l-adamantyl 
acrylate and 3,5-dihydroxy-l-adamantyl (meth)acrylate. 
Further, when a group unstable to an acid is introduced in a 
copolymer comprising at least one selected from hydroxy- 
styrene/3 -hydroxy- 1-adamantyl acrylate and 3,5-dihydroxy- 
l-adamantyl (meth)acrylate, an operation according to a 
usual protective group-introducing reaction may advanta- 
geously be conducted. For example, when an acetal-based 
group of the above-mentioned formula (III) is introduced, a 
raw material copolymer is dissolved in a solvent, and an 
unsaturated ether compound of the above-mentioned for- 
mula (Ilia) is reacted in the presence of an acid catalyst, a 
part of hydroxyl groups in the copolymer can be changed to 
an acetal-based group of the above-mentioned formula (III). 
As the acid catalyst in this reaction, inorganic acids such as 
hydrochloric acid and sulfuric acid, organic acids such as 
p-toluenesulfonic acid and camphorsulfonic acid, and the 
like are used. 

[0024] The resin component constituting the positive 
resist composition of the present invention essentially has, 
as described above, a polymerization unit of hydroxysty- 
rene, at least one polymerization unit selected from a poly- 
merization unit of 3-hydroxy-l-adamantyl acrylate and a 
polymerization unit of 3,5-dihydroxy- 1-adamantyl (meth- 
)acrylate, and a polymerization unit having a group unstable 
to an acid. However, this resin component may also contain 
various polymerization units such as styrene, acrylonitrile, 
methyl methacrylate, methyl acrylate and the like. Further, 
for improving transparency, it may be partially hydroge- 
nated, or an alkyl group or alkoxy group and the like may be 
introduced in a phenol nucleus. However, it is advantageous 
that the total amount of a polymerization unit of hydroxy- 
styrene and at least one polymerization unit selected from a 
polymerization unit of 3-hydroxy-l-adamantyl acrylate and 
a polymerization unit of 3,15-dihydroxY-l-adamantyl (meth- 
acrylate is 50 mol % or more of the whole resin. The ratio 
of both polymerization units is usually in the range from 
99:1 to 80:20, preferably in the range from 95:5 to 85:15, in 
terms of molar ratio of hydroxystyrene unit: at least one 
polymerization unit selected from a polymerization unit of 
3-hydroxy-l-adamantyl acrylate and a polymerization unit 
of 3,5-dihydroxy-l-adamantyl (meth)acrylate. The amount 
of a polymerization unit having a group unstable to an acid 
is usually 50 mol % or less, preferably 10 mol % or more and 
45 mol % or less. 

[0025] When a copolymer of hydroxystyrene/at least one 
selected from 3-hydroxy-l-adamantyl acrylate and 3,5-di- 
hydroxy-l-adamantyl (meth)acrylate is reacted with a com- 
pound for introducing an acid-unstable group, for example, 
di-tert-butyl dicarbonate or an unsaturated ether compound 
of the above-mentioned formula (Ilia), a protective group 
can be introduced also on a hydroxyl group in at least one 
selected from 3-hydroxy-l-adamantyl acrylate and 3,5-di- 
hydroxy-l-adamantyl (meth)acrylate, together with a 
hydroxyl group in a hydroxystyrene unit. In the case of 
presence of such a group in which a hydroxyl group in at 
least one selected from 3-hydroxy-l-adamantyl acrylate and 
3,5-dihydroxy-l-adamantyl (meth)acrylate is protected with 
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a group unstable to an acid, it is reasonable to think that this 
unit is included in polymerization units having a group 
unstable to an acid. 

[0026] Next, the acid generator which is another compo- 
nent in the positive resist composition is a substance which 
is decomposed to generate an acid, by allowing radiation 
such as light, electron beam and the like to act on the 
substance itself or a resist composition containing the sub- 
stance. An acid generated from an acid generator acts on the 
above-mentioned resin, to dissociate a group unstable to an 
acid present in the resin. Examples of such an acid generator 
include onium salt compounds, s-triazine-based organic 
halogen compounds, sulfone compounds, sulfonate com- 
pounds and the like. Specifically, the following compounds 
are listed. 

[0027] Diphenyliodonium trifluoromethanesulfonate 

[0028] 4-methoxyphenylphenyliodonium hexafluo- 
roantimonate, 

[0029] 4-methoxyphenylphenyliodonium trifluoro- 
antimonate, 

[0030] bis(4-tert-butylphenyl)iodonium tetrafluo- 
roborate, 

[0031] bis(4-tert-butylphenyl)iodonium hexafluoro- 
phosphate, 

[0032] bis(4-tert-butylphenyl)iodonium hexafluoro- 
antimonate, 

[0033] bis(4-tert-butylphenyl)iodonium trifluo- 
romethanesulfonate, 

[0034] tripheylsulfonium hexafluorophosphate, 

[0035] tripheylsulfonium hexafluoroantimonate, 

[0036] tripheylsulfonium trifluoromethanesulfonate, 

[0037] 4-methylphenyldiphenylsulfonium perfluo- 
robutanesulfonate, 

[0038] 4-methylphenyldiphenylsulfonium perfluo- 
rooctanesulfonate, 

[0039] 4-methoxyphenyldiphenylsulfonium 
hexafluoroantimonate, 

[0040] 4-methoxyphenyldiphenylsulfonium trifluo- 
romethanesulfonate, 

[0041] p-tolyldiphenylsulfonium trifluoromethane- 
sulfonate, 

[0042] 2,4,6-trimethylphenyldiphenylsulfonium trif- 
luoromethanesulfonate, 

[0043] 4-tert-butylphenyldiphenylsulfonium trifluo- 
romethanesulfonate, 

[0044] 4-phenylthiophenyldiphenylsulfonium 
hexafluorophosphate, 

[0045] 4-phenylthiophenyldiphenylsulfonium 
hexafluoroantimonate, 

[0046] l-(2-naphthoylmethyl)thioranium hexafluo- 
roantimonate, 

[0047] l-(2-naphthoylmethyl)thioranium trifluo- 
romethanesulfonate, 



[0048] 4-hydroxy-l-naphthyldimethylsulfonium 
hexafluoroantimonate, 

[0049] 4-hydroxy-l-naphthyldimethylsulfonium trif- 
luoromethanesulfonate, 

[0050] 2-methyl-4,6-bis(trichloromethyl)-13^-tri- 
azine, 

[0051] 2,4,6-tris(trichlorometbyl)-13,5-uiazine, 

[0052] 2-phenyl-4,6-bis(tricbJoromethyl>l,3,5-triaz- 
ine, 

[0053] 2-(4-chlorophenyl)-4,6-bis(trichloromethyl)- 
1,3,5-tri azine, 

[0054] 2-(4-methoxyphenyl)-4,6-bis(trichlorom- 
ethyl)-l,3,5-tr iazine, 

[0055] 2-{4-methoxy-l-naphthyI)-4,6-bis(trichlo- 
romethyl)-13, 5-triazine, 

[0056] 2-(benzo[d][l,3]dioxoIan-5-yl)-4,6-bis- 
(trichloromethy l)-l,3,5-triazine, 

[0057] 2-(4-methoxystyryl)-4,6-bis(trichlorom- 
ethyl)-13,5-tr iazine, 

[0058] 2-(3,4,5-trimethoxystyryl)-4,6-bis(trichlo- 
romethyl)-l, 3,5-triazine, 

[0059] 2-(3,4-dimethoxystyryl)-4,6-bis(trichlorom- 
ethyl)-l,3, 5-triazine, 

[0060] 2-(2,4-dimethoxystyryI)-4,6-bis(trichlorom- 
ethyl)-l,3, 5-triazine, 

[0061] 2-(2-methoxystyryl)-4,6-bis(trichlorom- 
ethyl)-l,3,5-tr iazine, 

[0062] 2-(4-butoxystyryl)-4,6-bis(trichloromethyl)- 
1,3,5-tri azine, 

[0063] 2-(4-pentyloxystyryl)-4,6-bis(trichlorom- 
ethyl)-l,3,5-tri azine, 

[0064] 1-benzoyl-l-phenylmethyl p-toluenesulfonate 
(trivial name: benzoin tosylate), 

[0065] 2-benzoyl-2-hydroxy-2-phenylethyl p-tolu- 
eaesulfonate (trivial name: a-methylolbenzoin tosy- 
late), 

[0066] 1 ,2,3-benzenetoluyI trismethanesulfonate, 

[0067] 2,6-dinitrobenzyl p-toluenesulfonate, 

[0068] 2-nitrobenzyl p-toluenesulfonate, 

[0069] 4-nitrobenzyl p-toluenesulfonate, 

[0070] diphenyl disulfone, di-p-tolyl disulfone. 

[0071] bis(phenylsulfonyl)diazomethane, 

[0072] bis(4-chlorophenylsulfonyl)diazomethane, 

[0073] bis(p-tolylsulfonyl)diazomethane, 

[0074] bis (4-tert-butylphenylsulfonyi) diaz- 
omethane, 

[0075] bis(2,4-xylylsulfonyl)diazomethane, 
[0076] bis(cyclohexylsulfonyl)diazomethane, 
[0077] (benzoyl)(phenylsufonyl)diazomethane, 
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[0078] N-(pbenylsulfonyloxy)succinimide, 

[0079] N^trifluoromcthylsulfonybxy)suannimidc, 

[0080] N-(trifluoromcthylsulfonyloxy)phthalimidc, 

[0081] N-(trifluorometbylsulfonyloxy)-5-nor- 
bornene-2,3-dicar boxyimide, 

[0082] N-(trifluoromethylsulfonylox- 
y)naphtbalimide, 

[0083] N-(10-camphorsulfonyloxy)naphmalimide 
and the like. 

[0084] It is generally known that, in a chemical amplifi- 
cation type positive resist, by adding an organic base com- 
pound as a quencher, deterioration in abilities due to deac- 
tivation of an acid by being left after exposure can be 
improved, and also in the present invention, it is preferable 
to compound an organic base compound, particularly, a 
nitrogen-containing basic organic compound as a quencher 
Specific examples of such a nitrogen-containing basic 
organic compound include amines of the following formu- 
lae. 




[0085] In the formulae, R 11 , R 12 , R 13 , R" and R 15 repre- 
sent each independently hydrogen, an alkyl, cycloalkyl, aryl 
or alkoxy optionally substituted by a hydroxyl group, and A 
represent an alkylene, carbonyl or imino. Here, the alkyl and 
alkoxy represented by R 11 , to R 15 can have about 1 to 6 
carbon atoms, and the cycloalkyl can have about 5 to 10 
carbon atoms, and the aryl can have about 6 to 10 carbon 
atoms. The alkylene represented by A can have about 1 to 6 
carbon atoms, and may be linear or branched. Further, a 
hindered amine compound having a hindered piperidine 
skeleton disclosed in JP-A No. 9-208864, which is a prior 
application of the applicant, can be used as a quencher. 

[0086] The resist composition of the present invention 
preferably contains a resin component in an amount of 80 to 
99.8% by weight and an acid generator in an amount of 0.1 
to 20% by weight based on the total solid content. When a 



nitrogen-containing basic organic compound as a quencher 
is contained, it is preferably used in an amount of 10% by 
weight or less based on the total solid content in the resist 
composition. This composition can also contain a small 
amount various additives such as a sensitizer, dissolution 
inhibitor, other resin, surfactant, stabilizer, dye and the like, 
if necessary. 

[0087] The resist composition is usually used in the form 
of a resist solution containing the above-mentioned compo- 
nents dissolved in a solvent, and applied on a substrate such 
as a silicon wafer and the like according to an ordinary 
method such as spin coating and the like. The solvent herein 
used may be one dissolving components, showing a suitable 
drying speed, and giving a uniform and smooth coated film 
after evaporation of a solvent, and can be one usually used 
in this field. Examples thereof include glycol ether esters 
such as ethylcellosolve acetate, methylcell.osolve acetate and 
propylene glycol monomethyl ether acetate, esters such as 
ethyl lactate, butyl acetate, amyl acetate and ethyi pyruvate, 
ketones such as acetone, methyl isobutyl ketone, 2-hep- 
tanone and cyclohexanone, cyclic esters such as y-butyro- 
lactone, alcohols such as 3-methoxy-l-butanol, and the like. 
These solvents can be used each alone or in combination of 
two or more. 

[0088] On a resist film applied on a substrate and dried, 
exposure treatment for patterning is performed, then, heating 
treatment for accelerating de-protection group reaction 
(FEB) was conducted. Then, the film is developed with an 
alkali developer. The alkali developer here used can include 
various alkaline aqueous solutions used in this field, and 
generally, aqueous solutions of tetramethylammbnium 
hydroxide and (2-hydroxyethyl)trimethylammonium 
hydroxide (usually called: choline) are often used. 

[0089] The present invention will be specifically illus- 
trated by examples below, but the scope of the present 
invention is not limited to these examples at all. In the 
examples, % and parts representing the content or use 
amount are by weight unless otherwise stated. The weight- 
average molecular weight (Mw) and polydispersion (Mw/ 
Mn) were measured by gel permeation chromatography 
using polystyrene as a standard. 

SYNTHESIS EXAMPLE 1 

Production of Partial 1-ethoxyethylated Compound 
of Hydroxystyrene/3-hydroxy-l-adamantyl Acrylate 
Copolymer 

[0090] (1) Production of Hydroxystyrene/3-hydroxy-l- 
adamantyl Acrylate Copolymer 

[0091] Into a flask was charged 92.8 g (0.53 mol) of 
4-tert-butoxystyrene, 13.0 g (0.06 mol) of 3 hydroxy-1- 
adamantyl acrylate, 52.9 g of methanol and 105.8 g of 
2-propanol, and they were refluxed under a nitrogen atmo- 
sphere at 75° C. Separately, 6.1 g of dimethyl 2,2 , -azobis(2- 
methylpropionate) was dissolved in 17.6 g of 2-propanol to 
prepare a solution which was dropped into the above- 
mentioned monomer solution kept at 75° C. over 30 min- 
utes, then, the resulted mixture was refluxed itself for 8 
hours. To this was further added 193.9 g of 2-propanol, and 
the resulted mixture was refluxed again at 75° C. Into this 
solution was dropped a mixed solution of 18.3 g of 36% 
hydrochloric acid and 18.3 g of 2-propanol. Subsequently, 



US 2003/0113661 Al 



6 



Jun. 19, 2003 



the mixture was refluxed for 4 hours at the same temperature 
to cause hydrolysis, then, the solution was cooled to room 
temperature. To this reaction mass was added 528.9 g of 
n -heptane, and the lower resin layer was removed. This resin 
layer was dissolved in 52.9 g of acetone, and 528.9 g of 
n-heptane was added, and the lower resin layer was removed 
again. The resulted resin layer was dissolved in 634.7 g of 
methyl ispbutyl ketone, and 211.6 g of ion exchanged water 
was added to this and the mixture was stirred and allowed to 
stand still, then, the organic layer part was removed. Further, 
an operation of addition of 211.6 g of ion exchanged water,' 
stirring and separation was repeated four times. This organic 
layer was distilled under reduced pressure until the solution 
amount after distillation was 230.8 g under conditions of a 
temperature of 60° C. and a pressure of 80 Torr or less, and 
dehydrated azeotropically, to obtain a methyl isobutyl 
ketone solution of a copolymer of 4-hydroxystyrene and 
3-hydroxy-l-adamantyl acrylate. Hie solid concentration of 
the resulted resin solution was 263%, and this copolymer 
had a weight-average molecular weight of 11400 and a 
polydispersity of 1.77. 

[0092] (2) Partial 1-ethoxyethylation of Hydroxystyrene/ 
3-hydroxy-l-adamantyl Acrylate Copolymer 

[0093] Into a nitrogen-purged flask was charged 115.4. g 
(resin content: 30.4 g) of the methyl isobutyl ketone solution 
of a copolymer of 4-hydroxystyrene and 3-hydroxy-l-ada- 
mantyl acrylate obtained in the above-mentioned process (1) 
and 97.1 g of methyl isobutyl ketone, and they were dis- 
solved. To this 4 as added 4 mg (0.02 mmol) of p-toluene- 
sulfonic acid monohydrate, then, 8.68 g (0.12 mol) of ethyl 
vinyl ether was dropped, further, they were reacted for 3 
hours at 25° C. To this reaction solution was added 60 ml of 
ion exchanged water and the mixture was stirred and 
allowed to stand still, then, the organic layer part was 
removed. Further, an operation of addition of 60 ml of ion 
exchanged water, stirring and separation was repeated four 
times. The solvent was distilled off from this organic layer 
for concentration, then, propylene glycol monomethyl 
acetate was added and the solvent was further distilled off, 
to cause solvent substitution. The resulted resin solution had' 
a so^lid concentration of 27.6%, and this resin was analyzed 
by 1 H-NMR to observe clearly a peak corresponding to a 
1-ethoxyethoxy group, and the ratio of the number of a 
1-ethoxyethoxy group to the number of a benzene ring was 
38.0%. Therefore, this resin is a substance in which 
hydroxyl groups in a copolymer of 4,-hydroxystyrene and 
3-hydroxy-l-adamantyl acrylate are partially 1-ethoxy ethyl 
etherified. This resin is called resin A. 

SYNTHESIS EXAMPLE 2 

Production of Another Partial 1-ethoxy ethylated 

Compound of 
Hydroxystyrene/3-hydroxy-l-adamantyl Acrylate 
Copolymer 

[0094] The procedure in the process (2) in Synthesis 
Example 1 was repeated except that the charging amount of 
ethyl vinyl ether was 5.45 g (0.08 mol)- The resulted resin 
solution had a solid concentration of 25.9%, and this resin 
was analyzed by J H-NMR to find that the ratio of the 
number of a 1-ethoxyethoxy group to the number of a 
benzene ring was 20.5%. This resin is called resin B. 



SYNTHESIS EXAMPLE 3 

Production of Partial 1-ethoxyetbylated Compound 
of Polyhydroxystyrene 

[0095] Into a 1 liter eggplant form flask was charged 40 g 
of poly(p-hydroxystyrene) (tradename: "VP- 15000") manu- 
factured by Nippon Soda Co., Ltd. (333 mmol as p-hydroxy- 
styrene unit) and 47 mg (0.25 mmol) of p-toluenesulfonic 
acid monohydrate, and these were dissolved in 720 g of 
propylene glycol monomethyl ether acetate. This solution 
was distilled under reduced pressure under conditions of a 
temperature of 60° C. and a pressure of 10 Torr or less, to 
cause azeotropic dehydration. The solution after distillation 
had a weight of 337 g. This solution was moved into a 
nitrogen-purged 500 ml four-necked flask, and into this was 
added 12.0g (166 mmol) of ethyl vinyl ether dropwise, then, 
they were reacted at 25° C for 5 hours. To this reaction 
solution was added 62.3 g of propylene glycol monomethyl 
ether acetate and 320 g of methyl isobutyl ketone, further, 
240 ml of ion exchanged water was added to this, and the 
mixture was stirred. Then, the mixture was allowed to stand 
still, and the organic layer part was removed. To this organic 
layer was added again 240 ml of ion exchanged water, and 
the mixture was stirred and allowed the stand still,' and 
separated, to perform washing. Washing with ion exchanged 
water and separation were repeated once more, then, the 
organic layer was removed and distilled under reduced 
pressure, to remove water and methyl isobutyl ketone by 
azeotrope with propylene glycol monomethyl ether acetate, 
to give a propylene glycol monomethyl other acetate solu- 
tion. The resulted liquid is a solution of a resin in which 
hydroxyl groups in poly(p-hydroxystyrene) are partially 
1-ethoxy ethyl etherified. This resin was analyzed by 
1 H-NMR to find that 40% of hydroxyl groups had been 
1-ethoxy ethyl etherified. This resin is called resin C. 

EXAMPLES 1, 2 AND COMPARATIVE 
EXAMPLE 1 

[0096] In Example 1, the resin Ais used, in Example 2, the 
resin A and the resin B were mixed at a solid content ratio 
of 1:1 before use, and in Comparative Example 1, the resin 
C was used. These resins were dissolved in admixture with 
an acid generator, quencher and solvent at the following 
formulation, further, filtrated through a fluorine resin filter 
having a pore diameter of 0.2 /ma, to prepare resist solutions. 



Resin (solid content) 
Acid generator: 

(bis(cyclohexylsulfonyl)dkzomethane 
("DAM-301" manufactured 
by Midori Kagaku K.K.J) 
Quencher dicyclo hex yl methyl a 
Solvent: 

(propylene glycol monomethyl 
ether acetate) 



10 parts 
0.4 parts 



0.015 parts 
50 parts ' 



• solvent amount includes which introduced from resin solution 

[0097] On a silicon wafer, the above-mentioned resin 
solution was spin-coated, then, pre-baked on a direct hot 
plate under conditions of 90° C. and 60 seconds, to form a 
resist film having a thickness of 0.72 /*m. The wafer on 
which a resist film was thus formed was exposed through 
masks having various forms and dimensions using KrF 
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excimer stepper ("NSR 2205EX12B" manufactured by 
Nikon Corp., NA-0.55J. Then, PEB was conducted under 
conditions of 100° C. and 60 seconds on a hot plate, further, 
puddle development was conducted with a 2.38% tetram- 
etbylammonium hydroxide aqueous solution. The pattern 
after development was observed by a scanning electron 
microscope, and sensitivity, exposure clearance and resolu- 
tion were measured as described below, and the results are 
shown in Table 1. 

[0098] Dose to clear sensitivity: It is represented by the 
minimum exposure amount necessary to just clear the 
resist film in 1 mm square open field. This is called Eth. 

[0099] Effective sensitivity(Dose to size): It is repre- 
sented by the exposure amount at which 0.25 fan line 
and space pattern is 1:1. This is called Eg. 

[0100] Exposure latitude: It is represented by the value 
of Eo/Eth. When this value is larger, the range from the 
exposure amount to clear resist film to the standard 
exposure amount (dose to size) is wider, and resist 
clearance error does not occur easily, and even if the 
exposure amount is somewhat irregular, approximately 
constant pattern dimension is imparted. Consequently, 
the exposure latitude is better. 

[0101] Resolution: It is represented by the minimum 
dimension of line and space pattern separating at the 
exposure amount at the effective sensitivity. 



TABLE 1 







Sensitivity 


Exposure 




Example No. 




(mJ/cm 2 ) 


clearance 


Resolution 


Resin 


Eth 


Eo 


Eo/Eth 


(urn) 


Example 1 


A 


16 


50 


3.0 


0.16 


Example 2 


A/B - 1/1 


16 


34 


2.1 


0.18 




(weight 












ratio) 










Comparative 


C 


15 


29 


1.9 


0.22 


Example 











[0102] A resist composition prepared by using a resin 
having at least polymerization unit selected from hydroxy- 
styrene/3-hydroxy-l-adamantyl acrylate and 3,5-dihydroxy- 
1-adamantyl (meth)acrylate according to the present inven- 
tion has improved exposure clearance and resolution. 
Further, various abilities such as sensitivity, heat resistance, 
film retention ratio, applicability, dry etching resistance and 
the like can also be maintained at excellent levels. Therefore, 
by using of this composition, a fine resist pattern can be* 
formed precisely. 

What is claimed is: 

1. A chemical amplification type positive resist composi- 
tion comprising a resin which has, at least one polymeriza- 
tion unit selected from a polymerization unit of 3-hydroxy- 
1-adamantyl acrylate and a polymerization unit of 3,5- 
dihydroxy-l-adamantyl (meth)acrylate, a polymerization 
unit of hydroxystyrene, and a polymerization unit having a 



group unstable to an acid, and is itself insoluble or poorly 
soluble in an alkali but becomes alkali-soluble after the 
above-mentioned group unstable to an acid is dissociated by 
the action of an acid: and an acid generator. 

2. The composition according to claim 1 wherein the 
polymerization unit having a group unstable to an acid is 
represented by the formula (V) 




(wherein, Q represents a group unstable to an acid.). 

3. The composition according to claim 2 wherein the 
group Q unstable to an acid is tert-butyl, tert-butoxycarbonyl 
or a group of the formula (III) 



ch — o — R 2 

(wherein, R 1 represents an alkyl having 1 to 4 carbon atoms, 
R 2 represents an alkyl having 1 to 6 carbon atoms or a 
cycloalkyl having 5 to 7 carbon atoms, or R 1 and R 2 together 
form a trimethylene chain or a tetramethylene chain.). 

4. The composition according to claim 3 wherein the 
group Q unstable to an acid is represented by the formula 
(III) in which R 1 represents an alkyl having 1 to 4 carbon 
atoms and R 2 represents an alkyl having 1 to 6 carbon atoms 
or a cycloalkyl having 5 to 7 carbon atoms. 

5. The composition according to any of claims 1 to 4 
wherein the total amount of at least one polymerization unit 
selected from a polymerization unit of 3-hydroxy-l-ada- 
mantyl acrylate and a polymerization unit of 3,5-dihydroxy- 
1-adamantyl (meth)acrylate and a polymerization unit of 
hydroxystyrene is 50% or more based on the whole resin. 

6. The composition according to any of claims 1 to 5 
wherein at least one polymerization unit selected from a 
polymerization unit of 3-hydroxy-l-adamantyl acrylate and 
a polymerization unit of 33-dihydroxy-l-adamantyl (meth- 
)acrylate and a polymerization unit of hydroxystyrene are 
present at a molar ratio of 1:99 to 20:80. 

7. The composition according to any of claims 1 to 6 
wherein the composition contains 80 to 99.8% by weight of 
the resin and 0.1 to 20% by weight of the acid generator 
based on the total solid content in the composition. 

8. The composition according to any of claims 1 to 7 
which further contains a nitrogen-containing basic organic 
compound as a quencher. 

* * * * * 
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&3. h*a^->- 1 -7y-7>^)Vi)M^,mnn 
*>'>is.< tbinvjuo&m&mz. snc^^fc** 

miax.-T frits®) & Kf& 2i±z>z.t\zjiO, 

x >x;kfc >mRzfi% > x t -x;P3fc j; ? is. mm 
[0 0 3 1] *»I!CD«J«I/S;x ha^*«iE£-r-5 

©s-g-m^ 7i"j;i/K3-bHn+5'-i-7y'v> 
< tt> imv>m&m&.m.mzmz*&feti.m$:&-om'& 

X?U>, 7X'JnxMJ;k WM^^'Jl/- 40 

TkmrnM-ztiT^tzQ, 7)i>*iv\zTQmu&m\z&\,* 

>©S^»tStT^U;WK3-h KD*->- 1 -7^7 

>^;k©s-&*ffix^ <^^> 7^y;p»3, 5--xb 
kd*->- i - 7y v jpci^fi^ &i«n*'> 



4$R2 001-272782 
8 

¥&©Si]-&te, b Fn+^fkvUtt : 7i"j;^3 

7*UMft3. 5-5'bKn*->-i-7^7>f 

tJUtT* il#9 9 : 1~8 0 : 2 0©&H, »*b< 
«9 5 : 5~8 5 : 1 5CD&fflT*-5. £.ft. 

[0 0 3 2] ft*5, t h*D + ->^5 L l^>/7'^ij;^3 
-b Kd*->- 1 -T^T>5 i ;PCDBL(^ (*^) 
.11^3, 5 ->*b h'D+y- l -7#-?>^)lfrt>mi£ 

tiz>'ptt<i:him£<DPi&-ermz. wt^^m^mx 

131255(1 I la) T^n-ST^ftx— 
■ti-fc»S\ b h*D*5'X? i l'>m&©*&»£<fcfcK. 
7i"JJHl3-hHD+5'- 1 -7#-?>'?frR& (;* 
7i?V)VWL3. 5-i?tKD+i/-l-7^>f 
M^ltfn5'>&< <h*> ia©7icms»rfe«m**<^ 
A3n^5. d©J;57S:yi7U;i/^3-b Hd+->- l 
-7?-?>?-)VW 7?V)V&3, 5-S?fcK 

o+->- l -7yv>^;i^Sjg«n-5*!>&< £t> 11 

[0033] mz. xvmv-jxhi&f&mo^o—zHD 
^ A^fb-g-®), s - h u 7 v <ommj\ d y>ft-& 

[0 0 3 4] i?7i^3-K-!)A h'j7^D^ 

HX«>A ^\^y)V^-U7>^^— 4-^h 
+->7iz;P7i^3-|?r'?A HJ7MD^^ 
>7.;PtJs^— h. bX (4-tert-^;U7a;x;W 3 
-h-^A ^h^yfr^u-^V—h, bX (4-tert 
-7"f^7iZJP) 3-HXC7A ^-y-^^DjJsX. 
7i-K fX (4 -tert-^;WXxx;W 3- Hx 
A*t7MD7>m-h, b*X (4-tert 
-^;k7xX;W 3-Hx^A hUXJk^-D^^> 

x;p^-k> 

[0 0 3 5] t>U7irMMr9A 'N+lf^Jl/^- 

D*X7i-h, hU7xx;pxjp*;x>>A ^-y-x 

JWD7>m-h, hUXxX;kXJl/*XC7A h 
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Jl'v?:7xXJl'XA'ifcX#A A*it7;i'tD7>f ; &^ 
-K 4-* h*->:7xx;io>:7xxj|/x;P#x>}A 
h'j7;l'*o^^>7;P*^- K p- hy^v^xx 

^ux^ifcx^A h^Mo^^^jp^-h, 

2. 4, 6 - h U ^?;P7iZJk^7iZ^XMz5' 
A Y x )y)V^ru^^>^)V^—h, 4-tert-^ 10 
JP7i^i77iZ;^**r^A hij7MD^^ 
>X;W**-K 4-7irJl/ft7i-J|/'77i-;i/ 
X-H/zfcX £A ^D-7WD*X7i-h, 4-7i 
^ft7i^ky7ir;|/XW-'>A ^+-^7^ 
tD7>^-h, 1- (2-t7h^fJW^) 3=- 
^X^A A+t7^tP7>?^*- K 1- 

(2-^-7 h-t)V*?-)V) ft7->?A 
*^>X;i/:fc*.— K 4-b h'P+v-- 1 

^.H'Xji^x^a ^-y-7jp*DT>^ ; €:^— 

4- tKDt->-l -^gSH/v^^X^tfX^A 20 

h y 7;p*d^^ >x;i/**- k 

[0 0 3 6] 2-^^-4, 6-fX (HJ^DO;* 
-1, 3, 5-MJ73». 2, 4, 6-h'jX 

(hy^DD^^;p) -l, 3, 5-hU7^>> 2- 
7xx;p-4, 6 -t'7(HJ^nD^f;w- i, 3, 

5- h'J7i?>, 2- (4-?nD7irJW -4, 6 
-t*X (h>J^OO^^;P) -1, 3, 5-hU7^ 

2- (4-^h + ->7iZM -4, 6-t*X(l- 
iJirDD^W-l, 3, 5-h'J7'^>> 2- (4 

h*->- 1 -4. 6-t*X (h»J^D 30 
n*^) -l. 3. 5-hUTv f >> 2- (■*>»/ 
[d] [1, 3] -W77>-5 — f;W) -4, 6- 
fX (h'J^DD^^) -1, 3, 5-hU7S?>, 
2- (4-* h*v>X^y;» -4, 6-fX(h>;^ 
PD^?;|/)-l, 3, 5-h»JT5?>. 2- (3, 
4, 5- hU* h^X^JM -4, 6-fX (h'J 
JOD^fW -1, 3, 5-h»J7^>, 2- (3, 

h*->X^U;W -4, 6-fX (HJ:7no 
*^JW -1, 3, 5-hU7i?X 2- (2, 4-5? 

^h^->x^y;p) -4, 6 -fx (hij^nn^f 40 

;U) -1, 3, 5~hV7i?>, 2- (2-*h*->X 

^UJH -4, 6-t*x(hy^an^^)-i, 3, 

5- hUTi?>, 2- (4-^'h + >'X5 i y;W -4, 

6- t*X(h'Ji7Pn^^;W- 1, 3, 

>> 2- (4-^>5 1 ;W^v'X^U;W -4, 6-f 
X (hU^nn^^JU) -l, 3, 5-MJ7S?>, 
[0 0 3 7] 1 -L>V-1)l- 1 -:?xx;M^;i< p 

- h;i/x>x;u**- h (®^>i/-i'>h>/^— 

h) , 2 -^>y-f JP- 2 - k Hn+y- 2 - 7i^ 
x^;i/ p- h)Vx.>x)Vfc*-h (ii^a-p^p- 50 
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M/'/'f > h h) . 1, 2, 3 -^>if> h U 

-f;u hyx*^>x;nfc*-K 2, 6 ->>- hn^ 
>> J ;u p- h;wx>x;i/*^— 2 -xho^>v 
;i/ p- h;px>x;w**-K 4-xhD^>>?;i, 
p - h;i/x>x;P*^— K 

[0 0 3 8] -771-jp > ? x;p*> > s^-p-hu;P 

v>xjl/*>. fx (7irj^^*rji«) ^7^^ 
>> fx (4-^Da7xx;uxjP*x;i/) *J7V*& 
>, fx (p- hy;ux;i/^x;u) i?TV**>, fx 

(4 -tert-^;P7xx;kx;p*x;p) i?TV*& 
>, fx (2, 4-*->y;ux;Pzfcx;w -;77^^ 
>, fx (->^d^->;px;p*xH/) i?7y^?> ( 

(^>V-f;U) (7irj^Wrf) •?7V*?>. 

[0039] n— (7xx;i/x;P/J;x;i/^-^>') x^-> 
MSF. n- ( h u 7Mn^?;Px;i'*r;^+ 

v') X^v'XSH. N— (h»J 7 )V-*U 

x;u*x^*^-» -5-;)Utfs)vz.>-2, 3-^tj 
M+HSK, N- (HJ 7)V*a*^)VX)Vfc=.)l< 
t7^M5H. N— (1 0-7J>7r-X;i/ 

[0 0 4 0] -«S»rft;^Jii|lScD#>?S!P> f x h 
K43V>Tte, Wt8&*ft^£^x>^*-£LTmtin 

^^^x^^^-tL-TiB-g-rSCD^^bV^ £CD«fc 
[0 0 4 1] 



11 




[0 04 2] 5£*, R"» R'\ R'\ R'*KOlR l, 1A 

;k s^dttmf*. 7'j-;Pxa7;ka^5'S^i /> 
KiSi-eimsct^t, ->?D7;w 

#$I&5~1 0SST*-5dt*tT€r» ^IT7'J 
-;k3u &3Sft6~l 0g^a&5Ci*«T?t5. * 
fe. Af«Jtl57;i'+l/>'ll ^ftl~6ggT* 

WSA©^fe<DWK»^^#®^ 9-208864 ^-C^^b 

>i\z&® £ ir x > ^ + — £ -r £ <h 1> -c -5 . 

tO 0 4 3) *.5&m<DV~JX bififfc&te, -^©*©£0 
^fi«**fSlw. ®mf&.tt1tS 0~9 9. 8fiM%, & 
?£3£*!l£0. 1-2 0SS%CD«efflT#Wr-5©*W* 
UVi. *x>^-£LT©^g*:!&SteW&fl^!g}£ 

itjw. te©«Mt, #HSttsu. &n 

tO 0 4 4] JlOl^Xh -hf2©S-J&# 
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x^Hzoyjk/T-fc^-K ^^Urayj^y 
•fer— hfttf :/n \£U>PV n-;k£/ * WIoc—jfji, 

ttx^;k M^Jk ftSTS^RtffcMUf^x?- 
;kz>J;3fcxX7\>Mg, 7"-fch>, ^fHy^fM 

r-7fD7^ K>©«fcdfcS!ttx;*5^H®, 
3 h*->- 1 -:/*/-;i/©«J;3&7;ka-;HSfc 

to o 4 5] &#±Ks*&£ft, &&snfck^x hj& 
K«sssjiS*{ieii-r-5fcje>©ini^ias (peb) *ff 

M'JSMIi, £©#^T?/BV>$ft-5£-«©7;k#U 

;kr>^:x->At Hn^F* (2-tl«n^>x5 1 
h'J^^7>t^Ah Ho*->K (I»3'J 
20 » ©*^*<fflV^n-5^t*^Vi. 
10 0 4 6] 

fiS¥i%^S <Mw) (Mw/Mn) tt, #»J 

x^i^>*©ip l si:bTv y;kt— 5X— 5> 3 >^av 

10 0 4 7] -&j5£0!|l : t KD^fkV^^ U 
30 ;^3 -t h*D*->- 1 -T^V>5 L ;l'*ffi-&^©gR^ 
l -x h+>-x^;Ht;%©!Hig 
(1) fc Hn*->^fkv/7?'JM3-h Kn^- 
1 -7y7>^*l^ofifi 
77^3JC4-tert-^h^->X^P>9 2. 8g 

(0.5 3tM , 7^7'J;^3-t KD^rv— 1 -7 

yv>f;n3. Og (0.06^) , yvs 

2. 9 g;&tf2 -:/D/1/-;H 0 5. 8gSAn, g 
^H^T1C7 S'C-eSSSLfe. V*^)V2, 
2' -7>yt*x (2-^f;^nW-h) 6. lg 

u z\n&mm(D7 5x:\z^^ntz^y^-mmz3 

C2-yDA/-;H 9 3. 9 g*Jn*.T» Wtf7 5t 
d©^lr. 3 6%M18. 3gt2- 
-furtJ-)VlS. 3 g©S^«$JiSrTLfe. 

^i^®ST?4^ras»iLTira*^bfc^> ^.mzy&m 

VTc. Z\CDKfo-?X\Zn -*\~7?>S 2 8. 9 g£it)X. 
T> TJi©8fIgJi£J&9aiL£:. £©8fIIJI£ 5 2 . 9 
g©7"-feh>lt^L > n-A7^>5 2 8. 9 g£ 

so mx.T, TS©«*igB*^ottibfe. nzntz® 
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mm**^)\"( V^;P-5rK>6 3 4. 7 glCi§S¥U #5nfc®It}g&teHje#}gg2 5. 9 56T*0> ^ 

f*>£&*2 1 1. 6 g£iD*.T»#U #fi&, * fc. £©8fiiB£ 1 H-NMRT^l/fct;i5, ^>-tf 

tSJiSB^SStOfflLfc. -r*>£&7jc2 1 1. >S©»JC^-T'5 1 -xh+->xh+->S©&©a-&« 

6 g£ini*T©»#XO:#&£4@&r)jgLfc. dCD* 2 0. 5%TSofe. ;LCD8fj|g£8ffigB 

*8Ji«:. jaS6 0*C, m^j8 OTorrfitT©*^, MS [0 0 5 0] -&j£0!|3 : #>J b Ka+->x^P>0Dg8 

«©Mi*i2 3 0. 8 gt&5iTMEI«ai/T. * #1 -xh*->x5\>Mfc«5©gJi6 

Kd*->- 1 -7^7>fJHom»0^? : KV7 #»J (p-b Kn*->*^» (&■&£ "VP-1500 
?\>l^r h &z>nrz®Smi&<D&}&ftM& 0" ) 40g (p-hKD*->^W>fCltUT3 3 
«2 6. 3%T?*D. d©*S^©**^^S« 10 3 5U^&J1/) h;PX>x;i/^>^-*^4 7 
1 1,40 0, MiglJl. 7 7T<6-3fc. mg (0. 2 55U^;W SAn, fn\^U>if^)^—)V 
[0 0 4 8] (2) bKn*->7.^lx>/7^'j;W&3- *^)VX.-T)V7 J t7— h 7 2 0 g IZfeMLfz. d 
h KD*->- 1 l -x h (Dmifc*:. M6 0t, JE^j 1 OTorrJ^TO^T^m 
*->X3MWt MSb, *^S5J*bfc. ^S^©^«, 3 37gT* 
^B^^tlfc^^XriJ^ ±12(1) T7#*:4-th*a ofc. tfiMSnfcS 0 Oral 7573 
t->Xfi/>t7^y«3-bHD+->-i-7y7 $«t£#U tII:xfjPk , -jPx-r;H2.0g 
>f^0M^©^fMy7"Wh>^l 1 (1 6 6 €r?fifTbfc«, 2 5"Ct?5Rpra^ 
5. 4g (8flg#3 0. 4g) X^^-fV^JW^r Si**:. COD^^JC, 7"D tfk>^U a-Jl^y ^ 
H>97. lgSAnxMbfc. itilcp- h;wx> 3^X— ^;P7^-h6 2. 3g;Rtf;*?\;^^y:/3 : - 
X;^*>^— **n^4nig (0. 0 2 5 U^JU) £2n);^fc 20 ;i"Jr h > 3 2 0 g £itlx., $ £IC-f :*>3S&7k2 4 0ml 
x^b*x;px-^8. 6 8 g (0. 12^)1) £ £l)D;5.T&#Lfc. W8Uf8B#£ia9Hi 
*TFU $£K2 5t:T3^S^31i-fc. £©KJS*| bfc. Z.<DGQkm\zn&2 4 0ml(D<^->^**ln] 

J:D#J£gftb*:. #^nfc«Bg^«t©@^^S«2 'j3-M/^fJH-fJl'7tf - hMtlfe. # 

7. 6%T&9, I©«fi*'H-NMRT»tt Stlfctttttt, #«J (p-tKD^>7fl/» 

bfc<hd5, i -xh+->xh*->sjcffl^-rst!-^ 30 as3&t«»«ici -xh*->x^;wx-^;wksnfc^ig 

^"»KI:i^$n, ^>-fef>»©Sc»^-r-5 1-Xh^ ©JS«rt?&!K 'H-NMRt^L&tC 

->xh^2/*(DSc»*l-&«3 8. o%T?abofc. Vftit* 5, *SS©4 0%*ii-xh+->x? : ;n-r;Pft3 

3-bKD^->-l-7^v>^;K^*S^-«c|cfeJtS [0 0 5 1] £Jfi0fl. 2R««1 

*m&tf&ftmz i -x h^->x^;ux-T-;pfbsnfc *jg0u 1 -vimmA. mmm 2 -mttfigA tmmB &@ 

[0049)^2: tHD+yXfl/>/7i"J IB C*JBV>fc. £*l S©8Mtr£, ^n^n^T©mfigT? 

;^3-bKD*->-l-7yv>3^#g^#©BiJCD &5S£&K *cn>^-&tf$&|<hg-&bT$£?U $ 

$#1 -xh*->X:P;Ht#J©jSi£ SICJL«0. 2 tf i©77 *WJB87<f ;i^-T?JgiabT 

-&^i©(2) oisf^*»»jji-r*^ x^b*x;px- 40 uvxhidi&m&vrc. 

T-JHZHfca*** 5 . 4 5g (0.0 8tW tlfc. [0 0 5 2] 

»a& (bs») io m 

wms&i: t'um**m**$) ! /7r *9> 0.4 m 

l&HK)fc¥ (8041© "DAM-301" ) 

nyfi- : v'mw/Mmvj 0.015 
urn ■■ j at* vw K-Hjmi-fmf-t 50 m • 

[0 0 5 3] H3>DiA-t, l©#l/y7h«* O.72MB®P^h0t«»Jft£«/t. Z\5lsTUi?X 

7.tf>n-hb^ ^ICOO'C. 6 0fJ>©*fr-C, ^-fU- m*#J5fcbifc*xA-K. K r Fl*->77f->n- 

^ h*y h7l'—h±\ZT7V'<-ir&ff-oT, 50 C(«0-3 >§1<Z> "NSR 2205EX12B" , NA=0. 55 
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\Z. fry YzfU— Y±.\ZX. lOOt, 6 0^®*ftT 
PEB^fTlV 2. 3 8 %y"hy^)[^7> : E 

1 \Z7jkL fz. 

[0 0 5 4] m&W&& : lwaM<D*-7>7 4-)\, 
K*<JSfe^t-SCOlC^S^g^>S^»T^Lfc. Z\tl 

[0 0 5 5] n$t)&g. : 0.25 tfu©7-f >T> 



16 



10 



£Eo t-r*. 

[0 0 5 6] S3t^?SS : Eo/Etb ©fflT^Lfe. 

[0 0 5 7] m»g. ■. m$bmm<omytm-T?ftm-rz> ? 

[0 0 5 8] 

[*1] 



m no. 


m m 














(mJ/cnf ) 




(jam) 






Eth 


Eo 


Eo/Eth 






A 


16 


50 


3.0 


0.16 




A/B=l/l(Sfitfc) 


16 


34 


2.1 


0.18 




C 


15 


29 


1.9 


0.22 



[0 0 5 9] 

/7?'JM3-tKD^>- 1 -7yv>f;PRU! 



•5. ft&te, JSBMfc. K^-frCy 



(50101.01.' 

C0 8K 5/16 
C0 8L 25/18 
33/14 

H 0 1 L 21/027 



F I 

C0 8K 5/16 
C 0 8 L 25/18 
33/14 

H 0 1 L 21/30 



5 0 2 R 



(72)^^^ 3ft* # 

^B5mjlt^E#B W4» 3 TB 1 S98^ 



ft 
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F^— 2H025 AA01 AA02 AA09 AA10 AC04 

AC05 AC06 AC08 AD03 BEOO 

BE07 BE08 BE 10 BF02 BF15 

BGOO BJOI CB17 CB43 CB45 

CB52 CC20 FA01 FA17 
4J002 BC121 BG071 EN057 EQ016 

EU047 EU077 EU117 EU186 

EV216 EY236 EW046 EY016 

EY026 FD206 FD207 GP03 
4J011 UAOO 

4 J 100 AB07P AB07R AL08Q BA02R 
BA03P BA03Q BA04R BA22R 
BC01R BC09Q BC52R CA05 
JA38 



